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Forward-Looking Synthetic Inverse Scattering Image Formation for a Vehicle
with Curved Motion Based on Time Domain Correlation
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Abstract

In this paper, we deal with forward-looking imaging, and focus on forward-looking synthetic inverse scattering imaging for a vehicle
with curved motion. For image formation, time domain correlation(TDC) is used and a 2D image of the ground in front of the vehicle
is generated. Because TDC is a technique that implements matched filtering for a space-variant system, it is robust to Gaussian additive
noise of measurements. Furthermore, comparison and analysis between images from linear motion and curved motion show that the
resolution of the image is improved; however, the entropy of the image is increased owing to curved motion.
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Fig. 1. Forward-looking imaging radar operation geometry

with a vehicle.
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Table 1. Simulation parameters.
Parameter Value
Carrier frequency f, 77 GHz
Height of the radar h 0.5 m
Speed of the vehicle 7/ 4 m/s
Yaw rate (only for curved motion) 30°/s
Bandwidth 300 MHz
Sampling frequency f, 50 kHz
PRI 10 ms
Pulse width 1 ms
The number of fast-time samples £’ 50
The number of pulses P 64
The number of grids in direction of x X 101
The number of grids in direction of y Y 51
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Fig. 4. Synthetic inverse scattering image based on TDC when
SNR of measurement is 10 dB with linear motion.

Fig. 5. Synthetic inverse scattering image based on TDC
when SNR of measurement is 10 dB with curved
motion.
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Table 2. Comparison of entropy values.
SNR| _
Motion 10dB | 0dB | 10dB
linear motion 7.8155 7.1155 6.8827
curved motion 7.9880 7.5979 7.4433
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